Investigation of nicotine-induced relaxation of circular smooth muscle of the guinea-pig gastric fundus.
A possible mechanism for the nicotine-induced relaxation of circular muscle strips of the guinea-pig gastric fundus was investigated. In the presence of atropine (0.2 microM), nicotine produced concentration-dependent relaxation with a maximum effect at 100 microM (mean pEC50 value, 4.60). The maximum relaxation due to nicotine was greatly reduced by pretreatment with tetrodotoxin (0.3 microM) or hexamethonium (10 microM), but not with metitepine (0.3 microM). Combined pretreatment with timolol (0.3 microM) and phentolamine (0.3 microM) or chemical sympathectomy by 6-hydroxydopamine pretreatment partially inhibited the nicotine-induced relaxation. alpha-Chymotrypsin (2 u/ml) which abolished the equivalent relaxation induced by vasoactive intestinal polypeptide (VIP) had no effect on nicotine-induced relaxation. NG-Nitro-L-arginine (L-NNA) and NG-Nitro-L-arginine methyl ester (L-NAME) caused a concentration-dependent inhibition of the nicotine-induced relaxation (98% inhibition at 10 microM of L-NNA), but had no effect on sodium nitroprusside- or noradrenaline-induced relaxation. The inhibitory effect of L-NNA or L-NAME was reversed completely by L-arginine (3 mM), but not by D-arginine (3 mM). From these results, we concluded that nicotine-induced relaxation of the guinea-pig gastric fundus is mediated largely by the release of nitric oxide or a related substance and partially by the release of noradrenaline. Possible contributions of 5-hydroxytryptamine or VIP to the nicotine-induced relaxation appear to be negligible.